Exogenous CLASP2 protein treatment enhances wound healing in vitro and in vivo.
Proliferative and migratory abilities of fibroblasts are essential for wound healing at the skin surface. Cytoplasmic linker-associated protein-2 (CLASP2) was originally found to interact with cytoplasmic linker protein (CLIP)-170. CLASP2 plays an important role in microtubule stabilization and the microtubule-stabilizing activity of CLASP2 depends on its interactions with end binding (EB)-1 and CLIP-170. Although the microtubule-stabilizing role of CLASP2 is well established, the effects of CLASP2 on the migration and proliferation of fibroblasts remain unclear in the context of wound healing. Therefore, we tested the utilization of CLASP2 as a directly applied protein drug to improve wound healing by promoting the migration of effector cells, including skin fibroblasts, to the site of repair or injury using an in vivo excisional wound mouse model and in vitro Hs27 skin fibroblast model. Epidermal growth factor, which is a recognized contributor to cell proliferation and migration, was used as positive control. In vitro and in vivo, CLASP2 treatment significantly enhanced cell migration and accelerated wound closure. Furthermore, in vivo, the CLASP2-treated animal group displayed enhanced epidermal repair and collagen deposition. Next, we studied the mechanism of CLASP2 for wound healing. Increasing the abundance of intracellular free CLASP2 in skin fibroblasts by supplying exogenous CLASP2 seemed to stabilize microtubules through an interaction between CLASP2 and CLIP-170, as well as EB1. Exogenous CLASP2 also showed direct binding with IQGAP1, increasing both cyclic adenosine monophosphate activity and phosphorylation of glycogen synthase kinase 3β, which in turn reinstated the binding between free CLASP2 and IQGAP1. In summary, exogenous CLASP2 increased Hs27 skin fibroblast migration by interacting with IQGAP1 and other cytoskeletal linker proteins, such as CLIP-170 and EB1. Our results strongly suggest that CLASP2 can be developed in wound healing drugs for skin repair and/or regenerating cosmetic products.